Triggered activity resulting from delayed afterdepolarisations has been demonstrated in isolated human or canine cardiac tissue under conditions of digitalis toxicity,'2 catecholamine superfusion,34 and acute myocardial infarction.5 In these preparations, pacing can induce sustained rhythmic activity that results from repetitive triggered activity in which the mechanism is not reentry. Although sporadic case reports have attempted to implicate triggered activity as a mechanism of cardiac arrhythmias in man, "10 convincing proof that it causes arrhythmias is still lacking.
We report a young patient in whom recurrent ventricular tachycardia was probably caused by triggered activity and was successfully controlled by ablation with an electrode catheter. The coupling intervals of induced ventricular tachycardia seemed to vary directly with the initiating paced cycle lengths. As the atrial drive length decreased from 400 to 270 ms, the coupling intervals shortened from 330 ms to 235 ms. A similar shortening was seen during ventricular overdrive pacing but did not reach statistical significance (fig 2) . The cycle length of induced ventricular tachycardia ranged from 270 to 310 ms and seemed to depend upon the initiating drive length. A precise determination of this relation, however, could not be obtained because of spontaneous variations of 10 Tachycardias reproducibly initiated and terminated by programmed stimulation may be caused by reentry or triggered activity. Several findings suggest that triggered activity was the mechanism of ventricular tachycardia in our patient. First, the ventricular tachycardia was induced consistently by atrial and ventricular incremental pacing, but not by premature stimuli. Second, the ventricular tachycardia coupling intervals varied directly with the cycle length of the initiating paced drives. Third, the ventricular tachycardia showed considerable sensitivity to the effects of catecholamines: ventricular tachycardia became easier to induce, faster in rate, and more difficult to terminate after administration of isoproterenol. Fourth, the rate of ventricular tachycardia seemed to depend upon the cycle length Bhandari, Hong, Rahimtoola of the initiating drive. This relation was seen for ventricular tachycardia induced by both atrial and ventricular pacing. Finally, the ventricular tachycardia was successfully terminated and suppressed by verapamil, whereas procainamide and propranolol were ineffective.
These findings are atypical of reentry and when taken together are best explained by triggered activity.2' Under experimental conditions, sustained tachycardias caused by triggered activity have been shown to be induced more readily by prolonged incremental pacing than by extrastimuli. Triggered activity as a mechanism of recurrent ventricular tachycardia 505 tachycardia coupling intervals progressively decrease or the ventricular tachycardia rate increase as the initiating drive length was shortened. The patient reported by us is the first who met the proposed electrophysiological criteria for triggered activity.14 There is also controversy on whether this form of verapamil-sensitive ventricular tachycardia originates in the region of left posterior fascicle or in the ventricular myocardium. In the five patients retorted by Ward et al, the HV intervals ranged from + 15 to -20 ms, and they suggest a fascicular origin for the tachycardia.9 In our patient, the ventricular tachycardia was probably myocardial in origin because His deflections could not be recorded during ventricular tachycardia, and the mapping studies localised the tachycardia in the inferoapical segment of the left ventricle.
Percutaneous catheter ablation has been reported to be an effective treatment in patients with drug resistant ventricular tachycardia, which has a reentrant mechanism."5 16 The case we report shows that sustained ventricular tachycardia caused by a triggered mechanism may also be responsive to this technique. For reasons that are unclear, the ventricular tachycardia could be induced immediately after delivery of four direct current counter shocks, but could no longer be induced during repeat electrophysiological testing one week later. Moreover, the patient has stayed free ofrecurrent palpitation during a follow up of 12 months. It could be that healing at the site of catheter ablation in the first week led to a late resolution of the inducibility of ventricular tachycardia. This, however, could not be confirmed.
